Direct interaction of Gadd45 with PCNA and evidence for competitive interaction of Gadd45 and p21Waf1/Cip1 with PCNA.
We have previously shown (Smith et al., 1994) that antibodies raised against the growth arrest and DNA damage inducible protein Gadd45 co-precipitate proliferating cell nuclear antigen (PCNA), a protein involved in DNA replication and repair. Here we demonstrate that Gadd45 can directly bind to PCNA using a Far-western blotting approach. In this assay, a Gadd45 bacterial expression vector was modified to allow synthesis of purified 32P-labeled Gadd45 fusion protein. This protein was used to detect filter bound PCNA protein, while filter bound Gadd45 protein could also be detected by free PCNA molecules. Using recombinant proteins in conjunction with immunoprecipitation and immunoblotting, we show that Gadd45 competes with p21 for binding to PCNA and conversely, p21 blocks the ability of Gadd45 to bind PCNA. In addition, p21 appears to disrupt PCNA trimers whereas Gadd45 has a lesser effect. PCNA trimer disruption was also observed in UV-irradiated cells but not in repair-defective xeroderma pigmentosum group A (XP-A) cells.